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A primary device coupled to the audio device is placed in i 
a power saving mode (e.g. turned off, suspend mode, or 
sleep mode). 
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Notifying a CD-RW access device that the computer has 
been placed in a power saving mode. 
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Decoupled the computer's communication connection 
from the computer's CD-RW drive. 
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Providing a communication connection between the 
audio device and the computer's CD-RW drtve. 



504a 



Fig. 5a 



Play button on audio device key pad is pressed 




COPY OF PAPERS 
ORIGINALLY FILED 



501c 



| Audio device receives key pad entry and sets up 
- transfer of audio fiie (e.g. MP3) from disk drive (e.g. 
CD-RW). 
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Audio device decodes audio file if necessary. 




Audio device sends file to a CODEC (e.g. AC-97) 
which will output the signal as sound through a 
listening device (e.g. computer's speaker). 
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Fig. 5c 



Record function is chosen 



5Q1d 



COPYOFPARfcho 
ORIGINALLY FILED 



Preparing for transfer of voice (e.g. received at a 
microphone) to a disk drive (e.g. CD-RW) 
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Storing voice or sound rec<?:vad \o a 
stevaga location (e.g. ht'd r>^a) 
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Accepting sound into the microphone while an 
audio file controlled by an audio device is 
playing from a disc player 



Amplifying voice input through a microphone 



Outputting voice after it has been amplified 
through a listening device (e.g. computer's 
speaker) at the same time as the audio file is 
being output through the listening device. 
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Fig. 5e 
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Power off computer or place in a power saving state. 
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Sending a signal from the notebook to an audio device notifying the 
! audio device that the notebook has been placed in OFF mode or 
i suspend mode. 
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Reset all modules in the audio device through a global power on 
reset. 
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initializing the audio device. 
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Disconnecting the IDE bus of the host chip set from the audio device 
in order to disable the notebook's communication with the notebook's 
Disk drive (e.g. CD-RW). 
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Accessing the notebook's Disk drive (e.g. CD-RW) via an IDE 
interface. 
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Disconnecting the Notebooks ACLINK to the CODEC. 
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Establishing the audio device as the ACLINK controller to the 
CODEC. 
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Building a play list of the audio files {e.g. MP3, AAC, WMA, CD 
audio, etc..) located on a disk in the CD-RW 
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Audio device is powered on. 
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The audio device's controller initializes system internal ROM 
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Load DSP bootup code with standard functions (e.g. Playback 
MP3 bitstrearn and Playback audio PCM data) into DSP 
memories. 
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Check external ROM for firmware upgrade. 
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Load firmware upgrade program from external ROM. 
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Check the vector table in the 8051 to determine whether to read 
program to be loaded to the DSP from 32kb ROM, 16kb SRAM, 
or a combination of both. 
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Load program for DSP through 8051 BUS and gateway, to DSP 
program memory 
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DSP initializes itself and starts executing program loaded into 
program memory and enables interrupt controller. 
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The controller enters housekeeping loop and monitors user 
generated interrupts (e.g. Keypad, USB, or other Host generated 
interrupts). 
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Host sends an upgrade command and code through the audio device's 
I2C port. 
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If there is extended DSP code to be sent from the host it will be sent 
through the I2C port 
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An execute new code command will be sen; from the hoa« tc .start the n^w 
8051 code execution 
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Figure 7c 
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Host sends an upgrade command and code through the audio device's 
USB port. 
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The 8051 moves the 8051 firmware code into its memory. * ' 
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If there is extended DSP code to be sent from the host, it will be sent , 
through the USB port 
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The 8051 will move the extended DSP code into DSP memory. 
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An execute new code command will be sent front tii& host to s:%r, new 
8051 code exect^'on. 
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Keypad play burton is pressed 
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The audio device's inte 
determine the functio 


mal ROM is checked to 
n of the key pressed. 
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After the controller determines that the play 
function has been chosen, the controller through 
the IDE interface sets up data transfer from the 
disk drive and determines the format of the data 
to be transferred. 
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The controller instructs the DSP to start 
processing the data, and provides the DSP with 
the data's format. 
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Music output through computer listening device 
(e.g. speaker). 



Figure 8a 
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Audio Device pin name 


Audio Device pin # 


Function 
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Back plays the previous song on the pfay list 


Key1 


65 


Skip jumps to the next song on the play list 


Key2 
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Play/Pause toggles between Play and Pause 


Key3 


67 


Stop/Eject/Load toggles between Stop, Eject and Load 


Key4 


68 


Volume Down decreases the volume 


Key5 
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Volume up increases the volume 


Key© 


70 


Mute volume j 


Key7 


71 


Lock. Once this key is pressed, all the other keys (0-6) are 
inactive 



Figure 8b 
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Record function is chosen 
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Controller receives keypad entry through audio 
device's I/O port. 



The controller sets up data transfer from the 
codec (e.g. AC 97) thru the audio device to the 
disk dnve {e.g. CD-RW) 



The voice enters the audio device at the I2C port 
or AC-link. 



The voice is then processed by the DSP and 
passed through the gateway to the controller. 
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Send the digital audio stream to a loca^on on a 
di£kdrrve(a.g. CD-RW) 
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Voice received into a computer's (e.g. notebook 
computer) microphone. 




Voice is received by the computer's CODEC 
(e.g. AC.97) 




Voice received through the microphone is 
processed by the CODEC and output through the 
speaker. 
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Voice received through the microphone is 
processed by the CODEC and output through the 
speaker at the same time as the auriio *ile (e.g. 
MP3 file) is being played 
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